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[Abstract] 
(57) [Abstract] 

[Problem] To provide a lens barrel whose expanding and retracting 
operations are smooth. 

[Means of Solution] In the first range, cam follower pins 90, 40 and cam 
grooves 6d, 6c of an intermediate barrel 6 mate with each other, whereby a 
second group lens 3 and a third group lens 4 respectively are cam— driven in 
an optical axis direction together with the rotation of the intermediate 
barrel 6, whereas in the second range, the cam follower pins 90, 40 and the 
cam grooves 6d, 6c of the intermediate barrel 6 finish mating, and the 
second group lens 3 and the third group lens 4 are driven in the optical axis 
direction by a first group barrel 8 and a compression spring 10. 



[Page (4) col. 5 lines 14 - 30] 

[0013] FIG. 3 to FIG. 5 are drawings for describing the relationship 
between the cam follower pins, the cam grooves etc., and FIG. 2 to FIG. 5 
are used for describing an operation of a zoom lens barrel from a state of 
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being expanded to a zoom range to a collapsed position. Incidentally, in 
FIG. 3 to FIG. 5, an upper side of the figure corresponds to a subject side, 
and a lower side of the figure corresponds to a camera main body side. FIG. 
3 is a development showing the cam grooves 6c and 6d formed on an inner 
periphery of the intermediate barrel 6. The cam groove 6c is formed of a 
groove 6 lc in the zoom range and a groove 62c in the collapsed range, and 
the groove 61c is formed to have a width mating with the cam follower pin 
40. On the other hand, since the groove 62c is formed to be wider than the 
groove 61c, a gap is generated between the cam follower pin 40 and the 
lateral surface of the groove 62c, so that they do not mate with each other 
even if the cam follower pin 40 is in the groove 62c. Similarly, the cam 
groove 6d is formed of grooves 6 Id and 62d, and the groove 62d is formed to 
be wider than the groove 6 Id, so that the relationship between the cam 
follower pin 90 and the cam groove 6d also is similar to the above. 

***** 
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0, 4 0btpffiffi6<D%J±m6 d, 6ctj5S^-r5i 
£KJ:»K 2S¥wvX3, 3^^X4*5^1851^ 6 cm 

-£»S$6d. 6 c teMStiW-hZbtU^ 2»u-^X 
3, 3PU>-X4lilp®8*5i:t?/^^^1 OK:* 9 
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1 

zm&mkzmz.. 

i^u^7&(DX!fott<nmtmm\-z. (a) ffjie^A 
mmKx^TZAjmztizmirtmt. (b) stifE io 

mxm. 2 1 m^m i jets®© wxiWBtcjsv %-c, 

m i (tftm-hmsm 2 oiiidftstsi 2 ©fiasjc 
ttoxm$&h\zM& *nfc«»»e>rit d , atjfesi 2 ©& 
awsrt saMiSrtWEiis 1 ©teewawi x 9 < lt 

k'±% <?£Z£o J*M&Wtit L/c^ k ZHmtk 

BWW4] ff*S2Sfcilii«*«3^IEScCDU>-X 

ftofffeot, BfllS^2(7>f4MiC:fc«-f-5*ASI<7)B5 
lEflffiirgfJlElSffiiwWO^Sr, gfliE^ 1 ©ffcgj£*> 30 

»* 5* ^wmjiEiKffi k im&m k am<oA& ± 9 
< utr & zmmk-rz u^xwsw. 

[fiW$g5] 2 ~ 4 ©V ^-ftiMzftf&cou^X 

HOC uy^Jf t *«^fcBtt1-*fflw> i^yx»^^ 
me u^xwicri* p>tL7t* a 7 * o t t- vjjsfifjiam 2 

sasufcfc^-efc. iuiSW^XPzJsatriSwvXjt^i: 

»i^g«wt^^«^r 6 <t ? icsuie* j»m*mtbfr 40 

Sr^ir-TSi'i'Xm 

[ftsfcqc 6 ] 1 ~ 5 ©v ^-ma^caattco u->-x 

iuiEfg 1 ©M4;SM 7<DSKiS-5rmx-At5H-Cfc 

tL^etp^H-c-fcs c t itw&k -r * y © v >xm 
[0001] 
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[0002] 

[t£5fc©t£fl?] X-A U^XiSflSti, u>X««co*D 

m^h^mm.^.x(ou>xmmm (wt. x— ^ 

— ooi^Xf^fc^y =-r KT-, -^©tewi^Xgf^ 
»fc4:ja^**>«^:t><ot>*>*o X— AuvX 

9 #-5 * > 7 -c«, ^assfis^^tdi^fsa* x-© u-v 

©^^AicioXfroXv^ti©^"/^ * 
[00031 

Jffi»HtliiJ:oT*:#<aES»^is*>0. <Ercofc»ia& 
<fo-5o 

[0004] 3jE36Kco g Wl*, l^>"X8¥3:4># < i: 1 
oW-r-S^^^wuvX^icjau^. iKOUUK^ 

[00 0 5] 

i, 3, 4*j«tu56{djjf£;#ircuiKi-So miic*fjt 

XS¥3, 4h *^6{d?fM^tL^Ajt6d. 6 c 
tl/>XH3, 4{Cf£ft<b;h^c;&A:7^nTfc'V9 0, 
4 0ir©^l:i!9, *A®6<©[EJteir#oTU>XP 
3. 4Sr3tttTJI^fciairt-5^A^Bi:, filjfS^A^I 

8, 10i:^{if^ WVX|$3, 4W)fe$fc^r6]C0^ll^ 

Htt, (a) me#A«OTKJ:oT#<WRtt£ixaSBl 
<55teffli, (b) AA7*c7fy9 0, 4 0i^7AfB 

isga!i^a8, i oiz£<o%Ms%fat l zim£ti%m2(D 

^kfrbf&Z~klZ£.<9±j&.<n3ft*mfcrZ> a HI3 

KawswifOKm-* t . i**^ 2 w^^tc «t 5 ^ vx 
jc^-ra® 1 2 ««Hjc*tt&r5 jb2 © 

fimifefcoTSlSKWJ^JKlSSttfcSt (6 1d, 6 2 
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d) *>\tt/ (6 1c, 6 2 c) %52<D&m.tZ. 

jS3<^^<c«fc3w/Xi^-cte, msm2<DiiLW.<Dm 

If tfffllBft 1 co{4^ibi£^-5J5i:*7<£ < <fc 5 fc 
X7Af£6 2 c SrJt&fcUfc. H6 ti**Ej?H-^-caiMWS 

ft*S4c^^(C < t^^>'X^-^{* v 7JA8I6 1 
c . 6 2 c HEffi6 12c. 6 22c *J .fctKLotfXHJ 
1 (6 11c, 621c), (621c, 6 2 2c) A> 

ft 5 6 2 c<£KI!|®6 2 1c i:j6®6 2 2 c b<Offl 
SSiS^lwfiSt-*3»t<5*Ag|6 l c<oilffi 
6 11c tJ6®6 12c t<^P«10^<l:>97C#< Lfc 

Sffcro u-vX7fe^4 StH(c«^., 3 iciaiT?, 

fc7JAJt6 2 d©u>^fe^R4«Bffi^S5Lfc4:# 
^5±?(C7JAii|6 2 dSrigtori. bikssusw-w-c 20 

[0006] MsftS l <03MHK:£ 5 u^X^fgjii. ft i 

©$68X12, W7to7f>9 0, A0ti0J^&<D 

*Ajt6d. 6 c i!fls»&-^Sit«-J:iJ» i^vXif 
3. 4iS^Affi6 0ElteCjMUT3ti(fc^Ktn«ix 
X7A^tb£tL, ft2tf)$SBXIi, *A7*n7fV9 
0, 4 0i:X7Afgj6<7>X7A*i|6 d, 6ci^Wn 30 
Sfcfctjfc, ^-vXi¥3, 4ttBKj?«8. ioiao 

6, *i7*n7fyt 8HXUS t oomicBWW*^ CXS 

«u-cv^v<ittBic**ii*«8fefa. #a 

[0 0 0 7] *^PJcD«j*5r|ft0Ji--5 _hf5l$8£ 

fc*c^gW*lXhfc, *3SWS^W» 9 * < i" * 

[0008] 

[jbhosbiphhu bit, HiHB6**fgii-c*a 

XfcoX, 1 a I3XM 7 1 co^x— T*fc5„ X— A U-V 
>X3*J«tU«3«pU>X4S:fiy*bTV^iijifa55. f 
<3flfc3fc£*l,S 0 fcfc, 2i$U>'X3tt3o<^U^X^e> 50 
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[ 0 0 0 9 ] H 2 14 1^ >X«»tt»S^-««W«HT? 
*>5. ««2©rtjilfctt, dt^y =»W K2 afciOqSit 

IZIZ. B&fg2©iijt7JV K8I 2 b \ZM&TZ> X/-< h*U5 

b*sflM^ix-cv^. Sit® 5 ©^tettJteltefriSifcJfi 

ot^ 1 a*J<fcT*5 2 a J^^HIC 3 ofoM 
£*VC*i0 . #X^T Kit 5 1 a . 5 2a OJSfilCttSGi 

ffi 5 ©flfl#l«OKjlSi-*ft:A: 5 c *s-tiT^ett^§n 
XV ^5„ 

[0 0 10] 3i¥u->'X4GDU>'X^4 c<0^}Cf4B: 
itffi K8t5 1 a \zM£rTZ> 30<0^ K&4 a 

aWtMlTlSU, K&4 atCli*A7^nTf 

V4 0iSttta:$tL5^4bzJS»:»tbix-CV'>5 < , 1=fc, 2 
i¥ uyX3 CO l/VTl 9 (CliXJV K» 9 a *S 3 ot£(7 P> 

tixfc?), TjA^jrarfvg o*Jtitis$ti,5)7v:9b^ 

3-Xf^ KS59 a {CffM^lxrv^,, 7J*-f KtB4 a £Xf-f 
K?t5 1 a t^-§-r-5J:3l-^vX^4 c^jtjijg5 
{CjftfcPjjxfc^tC, €7^5 cCOJSgffl5}ClffM$nfc5t5 d 
^iiLT7jA7^-aTt°>-4 0^ 7 y^ a GD7C4b 

{c^^tL5 0 ia»we, x/-< vm9 a irX/V K»5 2 a 

£ tSMS-^-TS J: 5 IC 2 P U 3 ;>Silji«S5 5 fett 
fc^Jd, 7C5 d§riiL-r7jA7^-nTfV9 O^Xf^ K 
S59 aC05t9 bSd^^ixSo 1 0i*2l*U^X3 t 3 
pu^X4iorafciEi9;$n5ffi®'<^S>!?. 2S*u 
vX3*3j;t^3S|U>-X4 £2V >{d^l5-r^77l^(-#^ 

[0011] 4>p^i§J 6 fi^JSICfiSf^l 2 y =2-f K 

2 a }C^i-5*t^-y ="f K6 a &m$.&th. rt«Kl»i 
(t^yn-f K6b, *Ajt6c*5«t^6d (Bl#ffiO' 
a^ai^ft^&^tVCl/^o 43r^6l4 2S¥l-->-X3*3 

Vfhil^> 0 ^<Dm.. 2l¥^>-XC07iA7^-DTf V9 0 
Jl $ 4?fWffi 5 OTJ A^ 6 d L, 3i¥^>-XC07JA7 

*o7^4 0^^ffifgi6CD7JAm6 c!C^i-5<tp 

left 9 1 Pf«i 8 ^^(cd+WflS 6 <©flt-- 

y K6 b t^fsst^y ks basaaasft. 
-5„ i»«8Hu «^y =-< K8 ba^WMBewif^y 

K6 b tfi^-U *>o, ^|21^(DXf-r KfFBdiiEeffi 
5 OXfi' K« 5 e iZtf&tZ «t 5 tc^Mi^ 6 feft 9 #{7 
ft*S, 8attlSU-yX7^©f4iC^i 

byc«F(ex; A7t o7 1*> 9 0 tfuzwrfz v^strmx- 

3bV* —77, 8 cf477A7^-oTfcV4 Oi:^^^ 
tthrz&><D-fX1bZ>o f>^«ta58aio«tU:=y8c 

[0012] ^mmnwmmmz a *> e 2 
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iCttLXmfcZfrZb, K2a, 6alc<fco-C 

iz&EsmiZ& V ftrt bttZ> bbt> KSB 5 b ri^Bf 

V40, 9 0*^A»6c, 6 dJCi-oT^Aiati 
^ftSfcsb. 2^U>X3*5J:U53^UVX4ttW^i 
6l^UT3tte^[^(^5^»rr5 0 — itit18i50 id 

13, tpfflWi 6 <D\B\miZft-o X^D K6 b, 8bia 

[0 0 1 3] H3~lll5tt*A^^-nrt 0 V, X/Ag^ 

<om&zm.w-rzmx'$>y . B2~si5^ffli/^-c, x— 
^xmffinmf&mm-rzo Bi3--B5ic*sv* 

6 c. 6 d Sr^i-JgWUlT-fo'So *Al6cliX-Ag 20 

i c{i*^7^-i3rfx4 o tm^-tzx ?tewmzM 
jt6 2 c<nm&k<Dm\zmmtv£.z-, *A7tP7ty 

4 0#i»6 2 c rt{rfc5fCt>*^t?b-f^ 21 vO^ti 
fl-trO^o X?A*g6 d(*»6 1 d*Jj;tP6 2 

dd>ib#t) . j»6 2 d{ia*l^ic6 l d<z>?gi|@J; 

£«88«fcE]«-C*jSo 30 
[0014] 4 0A~4 0E*5J:u:9 0A~9 0Efi, 
X-uU U>X*K©JW;.5*l|k?» tti U^iCfctfSX/ A7 
Jt-n7tf>'40, 9 OO&eSr^LTV^, 4 0A*Ji 
tf9 0AttX-^uvX®^£^ft*ft[£^|5B{^ 
<9tt5Lfc#lffiL ^&*^X-A«SBI©ISSM1£, 4 
0 B*i it/ 9 0 B l£X-^^OJE£4j&&g£^n-m 
^LTU^o ^FHI^co|®(j^a(vl«to-C4 , KiS56iS|l]cD 
A^{cfr^cci«fc*lj-|Hlte^tt5i:, *A7^-artV 
4 0. 9 0z5^tLm^A^|6 c. 6dlIJ:omS 
Eb£*U 16 1c, 6 1d©i»l4 0A, 9 OA 40 
^f>E^ffiS14 0 B, 9 0B^rt5„ IH3 0>- ,6 
g$lB XW1z}htz&,ft<DfckmX'&>Z>m 4 (Ct^TJ: 5 
Id, 3P^>-X4CD^A7^-nrt°>-4 0/45^SSgfi:g 

4 OB^iH-5^ *A7tP7fcV4 0(iifiiI1Bi5 
(CffM$nfcft^5 c(OiSSSB5 f (Z^«T*t) £ 
^^T-So H¥u->"X8li^y ="f K6b. 8 b 

U 2m^>X3<Dl3£.-7*aTt:'^9 0 riSJE^ISffifiS 

goB^jgfct^icipuvxsofvSttass a (~ 

^^•C^-) ^A7^D7fy9 0lcaSt5. 50 
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[0 0 15] £<bfC, ^1li6colal«siCj;*3 l«pji58jJS 
*>v*ft*T6l«cSi(rr-5^, 21$U'>X3li*A7d- 
n T tV 9 0 & eVSttSU 8 a {C Slg LTV >3 fcifc 11$ 
IS 8 t-*fC*^7*:#*|Pll^i!jU *A7tD7f 
^9 0^6 2 dOi£JPBt»6fii«9 0C^-C^»LT* 
A7d-D7h < y9 0t*i«6 2 d 
— 3^U>'X4«*A7^-oTf>'4 07JSljifS5 
}ifl^E$ttfcft^5 cO*SS155 f dS&LT^Sf;:^ 
mm 5 *5 ±WW 6 b ^ 7 

-T3 0 C«D<!:t\ 4 1 W1§i6liil3ifS}5*3<tU { 3pi-vX 
4ld*fLTtS*llH]te-r^^iie), *A7tD7tV4 Ofi 
*P^6<Drt^®£J^ftl3M^3<, i"^^*>> X/A 
7i-D7tV4 0J3?&6 1 c<E>j£3t8S&«4 0 Bd><b}& 
6 2 crotdH58^ffifi4 0 C-^S&LT. *A7i-a7 
£V4 0 bAJ&te 2 c 

[001 6] mH^rTJiO^ 2^^X3*5^1/3 
»uvX4 1 0 tJ:-otB ^d(KK-t-5^lRl, 1" 
&:b*>. 2S¥u^X3{i^#*^ItC, 3P1^^X4« 

lpfg8<0f >SW«B8 a i*A7^tJ7tV9 0i:© 
HfflNtttt. *5<toqij4f§i5(DS7t5 0(75^5 f irX?A 

7*n7^4 0 i wassi^^ivejtRfcns. * 

«f|iB«63jsse>KEI(ESlxSi:. 3gUVX 
4 . BSiig 5 *J J: WIHMR 6 fc* * 7*mrfalc-itlz 
®Wrt-i>bbU^ 21*u>X3*5j:t/l»fSf8^Ra 
«6I^LT*^7*flC&«llsft*f»i!rr5. -^<^. 
W7tP7fV4 0*iJ;t^9 0^4g4 0 0*3^^9 
ODiZMtzb^lZ. 3WU^X4*$*>9*fWcSieL 
TfltJhi-S. Lt5>U «flBI«6f±*e,lcEI(E*tLTia3i 
« 5 *j J: V't'lBfBl 6 755X7 * yjjfaK-mz&Wrrztc 

^ 3&\s^x4te*rme\m\^xw&wxmmm 

®mU # J*Z7*uTt?> 4 0 tt\SMffi5<D&KS c(D 
ims f frbmriZ* ^(DVk, JJM.7*OTK?>-4 01$ 
XXf-9 0i>>ttm&M4 0 0 EICjgLfctt 

[0 0 17] El4fc:*i^T. rjSnWSl4 l*sj:Ut9lH: 
ttJPffiffllc:*3«-5X7^.'7*oTfV4 0taJ;T^9 0«0fi 
S1F^L-CV>5„ i±flH^fflT*ll*A7^-nre>-9 Oil 
lPfS80t">-g:fta58 alC^LT^^CD-C^lS!F9 1 

imMbtev. >mbmm.tj:wb<DAmt±^y K6 

b. 8bcOU— — WF4 lco^g-, 

&B4 0 C/5^^S4 0 DW|a-Cf*3«fU>'X4*5J;U« 
« 6 ^5-«:tC#lbi-^) fc*0. tUff4 1 tt«f IBMW 6 © 
^*IfilcO@j^i:*5. &g4 0D^ib{4a4 0E 

COK-Ctt. ^JhbTV^3l¥u>'X4j55^>73jE{$^T6] 

s ^rnrn 6 Lxttm3iz.ti&-t&jftizim 

«UgF4 ltttt£#ari*]fc«<. IH5 
I*. 2fclil^4e(C*JH-^>X7A7^-n7'f>'4 0. 90i:* 
Ai6c, 6 d iii31fi5 5(7>g5\5 c ^ t WH^^^rf- 
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c 0>i%U5 f li*A7d- n T f > 9 0 OififiSiCffiH LT 
[0 0 18] rOipKLT, X— A U vX^fS5iD^i 

5„ etHBSgffl-c-»4, 3guyX4ii/^io 

If U>X3 1 0 «t oT»¥»*fSUaB 

[0 0 19] i:r5-e> m4ic^-rdi, d2f4^ii^ix 10 
f£g4 0D, 9 0DiC*5it^)^A7^-nTf>-4 0, 9 

0 £816 2 c , 62d (TDflSBt OffiBtSr^LTfc 9 , 2 
^U^X3*5J;^3S$UVX4 J)S^> 1 0<7?#^(diS» 

d2k<V%> (dl+d2) ^2S$U>-X3i:3©U^X4 

cDfyn±9 t>h£<i§:^£ivcv^<5. Zz<d*l#>. uvx 

X4 t^^T5*3-?:n^^l/\ 
[0020] u^XBBS!t«*)a-rtSI{J:3»u> 20 

X4 <D^m^m<o^^ii± cfz.m&, me 2 cawmz. 

£<oXf±*J>.~7*aTl?*'4 0m&6 2 cWffliiT^ 

U ±JftLfc3BK©*KW»BII8-ei4. itBMacoSl6 2 
c CD8«B&{fcfi4 0 C*»Pjf£B4 0 E<?3^lS]iC(6]ltT^ 
#3 <fcp(-^ LTV ^5*:#>, ^OttSL^J' 
*A7to7tV4 0^6 2 ccDtilSir^Si-Sr t 

[ 0 0 2 1 ] El 6 (4+ fflffi 6 <OrtfflKJ»*3i'L<5#.&i* 
6ct^A-7^-PTf^4 0i:cD|8^tr*-riElT-fo5 o 30 
E6 (a) *5.fctfl2]6 (b) 14, 4^a£tt<9&ffiK. 

6 2 c0^f®^L.-CV^„ i£6 1 c<Z>ttiJB6 llci 

sn£®6 i2c t(omff>nmt. &&tz>uj*7*ut 

V^jjs, itJWSfflWjt6 2 cCO{ilffi6 2 1c £*&fiE®6 
2 2c tCOWiZ^IStt, X— J»®ffltfX|lJB6 llciO 
**<KJ££*vCV*4. — 06 (c) ttffigffiioi 
irSHSffil 0 2iWH<^ft^HI6 (a) (£>{ftijffi 6 11 
cfcj«Sffi6 l 2ci«JflB©ASiflPU^»^**tB 40 

HI 6 (c) <©«t3Jc»t«lg(fc*-Si:. f^BJW#l 

•f, fflS#fcaaBc*S. U6>U 06 (b) <D£?lz 

me 2 G*m&^TzWr&c\^<n&z*m&&&bt£Z 
So 

[0 0 2 2] ±Sfibfc«W©3«6«»rattHC*Jl/^THu % 

(D ^x&<Dmim^-^%mtmmmkx-k so 




#H¥9-20384 2 
8 

T*«4, * ^St«D<S# *SX- A^ffl t fctflPitSH £ <Df®X± 
14, gta^gffl(C*3V^T*-fc^6 d<0)&6 1 d i*A7^- 

DTfygot^feWMie c<£>i&6 lcW 
A7to7tV4 o t oD^-ai-tn-en^ns ttti 

+^6(r^tr^)2S¥U'>-X3»3t»fc* , (S]^>#lljSr 

<t i w&zttxommmgi, -ttttt i 8 <d 

m®J]&£xm&<* l o ott&Mzi. *> froTi ^fc 

(2) U'V'XBHStmomLWc, ^A7^-D7tf>40 

come 2 c <rtffl&*®M4 o c*^ffit4 o Ero^tc 
forfx&*iz±%<t£Z£5izMi$,Lxi<>51ttb. uy 
**WW5R»to* 9 ffi L9hfc&n o^k A$x% 5. 

(3) uvxwwfcfliasttjiastobofcjRic, 2»u>x 

3 t 3S¥U-^X4 btFf&r&&ttV#tn\ 

[oo23] -k5£ L,-£Mmv>mi&e>%mx^ X-AU 
vxmsi-ov ^rtj^ Lfcis, je^ t aito 2 ^W5"5r 

fc, etHISBI^l/ *T, 1 l¥fS 8 <^> tT>«»t» 8 a {C* 
A7* n T bV 9 0 ?r ^$-frT 2 & U-^X 3 5:^ t< 7 

[0024] eujttw Ltz.&m<omm<mm iwm* 
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